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Abstract 
Introduction. Hypertension is the most pervasive health concern in the U.S. with an estimated 
prevalence of 29.1–32.6%.  Guidelines advise comprehensive treatment of hypertension that 
should include lifestyle changes.  The objective of this review of reviews was to synthesize 
evidence on lifestyle interventions to reduce blood pressure in adults with essential hypertension 
and identify how race plays a role in determining which interventions are most effective.   
Methods. A systematic review of reviews was conducted in PubMed and CINAHL from January 
2008 to October 2014 with the following search criteria: $"%!&'()*!+,-(./0!1.'2345!*.6'0345!0)!01.!23+.'+.!178.*0.4+3)49!$#%!0.*&+!*.6'0.2!0)!63:.+076.!'42!-.1';3)*!&)23:3/'03)4!340.*;.403)4+, and (3) systematic review or meta-analysis. 
Results. The literature search identified 652 citations, of which 10 met the selection criteria.  
These 10 reviews summarized evidence on 13 interventions that employed the following 
strategies: +.6:<&)430)*3459!8*):.++3)4'6!+,88)*09!.2,/'03)49!23.09!/6343/!*.&342.*+9!8*)-6.&!+)6;3459!+.6:<&'4'5.&.409!:'&367!34;)6;.&.409!)*!8*)'/03;.!2.63;.*7=!!>1.!*.+,60+!2.&)4+0*'0.2!01'0!'601),51!+)&.!3423;32,'6!+0*'0.53.+!?.*.!+,//.++:,6!34!*.2,/345!-6))2!8*.++,*.9!/)&-34'03)4+!):!+0*'0.53.+!?.*.!01.!&)+0!+,//.++:,6=!!!
!"#$%##"&'=!!@)&-34'03)4+!):!340.*;.403)4!+0*'0.53.+!0)!*.2,/.!-6))2!8*.++,*.!'*.!&)*.!+,//.++:,6!01'4!+3456.!+0*'0.53.+=!!A)!/)4/6,+3)4+!/),62!-.!&'2.!'-),0!01.!23::.*.403'6!.::./03;.4.++!):!-'+.2!)4!*'/.=!!B,0,*.!+0,23.+!4..2!0)!.;'6,'0.!?13/1!/)&-34'03)4+!):!340.*;.403)4+!'*.!&)+0!+,//.++:,6!0)!*.2,/.!-6))2!8*.++,*.= 
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Lifestyle Interventions for the Management of Hypertension in Adults: 
A Review of Reviews 
Hypertension is defined -7!01.!D.;.401!E.8)*0!):!01.!F)340!A'03)4'6!@)&&300..!$FA@<G% as a systolic blood pressure (SBP) !140mmHg and/or a diastolic blood pressure (DBP) 
!90mmHg (Chobanian et al., 2003).  Hypertension increases a person’s risk for cardiovascular 
damage, and contributes to the incidence of cardiovascular disease (CVD), kidney damage, and 
stroke.  Hypertension is the most pervasive health concern in the U.S., affecting approximately 
80 million American adults with an estimated prevalence of 29.1–32.6% of the U.S. population 
(Chobanian et al., 2003; Egan, Li, Hutchison, & Ferdinand, 2014; Mozaffarian et al., 2015; 
Nwankwo, Yoon, Burt, & Gu, 2013).  Incidence of hypertension increases with age and is more 
prevalent in African Americans (39.6%) than either Whites (29.8%) or Hispanic populations 
(26.3%) (Egan et al., 2014; Guo, He, Zhang, & Walton, 2012).  Over the past 20 years, 
hypertension prevalence has increased in all ethnic groups except Hispanic men, where the rate 
had been relatively stable (Mozaffarian et al., 2015).   
Direct medical costs of hypertension were estimated to be about $70 billion for 2010, and 
are predicted to be over $200 billion by 2030, with costs almost doubled when hypertension’s 
contribution to CVD and stroke is included in the cost (Heidenreich et al., 2011).  In 2011, over 
65,000 deaths were attributable to high blood pressure, and high blood pressure is among the 
leading causes of death among modifiable lifestyle risk factors (Mozaffarian et al., 2015).  In a 
follow-up of the Framingham Heart Study, normotensive adults without CVD at age 50 had a 
greater life expectance (4.9-5.1 years) and spent less of their life with CVD (2.1-2.3 years), 
compared to hypertensive adults without CVD at age 50 (Franco, Peeters, Bonneux, & de Laet, 
2005).   
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Due to the pervasive nature of hypertension and its effect on morbidity and mortality, the 
United States Department of Health and Human Services (U.S. DHHS) included goals for 
reducing prevalence and increasing treatment and control of hypertension in the U.S. by 2020.  
These Healthy People 2020 goals include reducing the proportion of adults with hypertension to 
26.9%, increasing the proportion of adults with hypertension who are taking medication to lower 
blood pressure to 69.5%, and increasing the proportion of adults with hypertension whose blood 
pressure is under control to 61.2% (U.S. DHHS, 2015). Despite the goal to reduce the number of 
adults with hypertension, the prevalence has remained stable or slightly increased, from 1999 to 
2010, with 30% of adults diagnosed with hypertension and prevalence projected to increase 9.9% 
from 2010 to 2030 (Egan et al., 2014; Heidenreich et al., 2011).  The goal of treating 69.5% of 
adults with hypertension was exceeded in 2007 and current treatment rates are at 74.7% for 
2011-2012 (Egan et al., 2014).  Despite the increase in the proportion of adults treated, the 
proportion whose blood pressure is under control for 2011-2012 is only 51.2%, short of the 
61.2% goal (Egan et al., 2014).   
Racial differences also exist in hypertension awareness, treatment, and control.  African 
Americans are more likely to be aware of hypertension (85.7% vs. 82.7% for whites, 82.2% for 
Hispanics, and 72.8% for Asians) and more likely to be treated (77.4% vs. 76.7% for whites, 
73.5% for Hispanics, and 65.2% for Asians) than Whites, Hispanics, or Asians.  However, 
African Americans are less likely to have controlled hypertension with treatment (49.5%) 
compared to Whites (53.9%) with even fewer Hispanics (46.5%) and Asians (46.0%) having 
their hypertension controlled (Whelton, 2015).  This disparity in the proportion of minorities 
with controlled hypertension with treatment is particularly concerning as African Americans 
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have higher rates coronary heart disease, stroke, and chronic kidney disease than either Whites or 
Hispanics (Mozaffarian et al., 2015). 
Diagnosis of hypertension is complicated by the relative asymptomatic nature of the 
disease.  JNC-8 treatment guidelines for hypertension recommend both lifestyle interventions 
and medication to manage hypertension (James et al., 2014).  According to JNC-7 guidelines, the 
following lifestyle changes have been demonstrated to yield reductions in blood pressure: 
physical activity (4-9 mmHg), low sodium diet (2-8 mmHg), adopting the Dietary Approaches to 
Stop Hypertension (DASH) diet (8-14 mmHg), moderate alcohol consumption (2-4 mmHg), and 
weight loss (5-20 mmHg/10 kg weight loss) (Table 1) (Chobanian et al., 2003).  In the second 
Nurses’ Health Study, a low sodium diet, exercise 4 or more times a week, low body mass index 
(BMI), and low to moderate alcohol consumption, were all related to a reduced risk of 
developing hypertension, with even lower risks for individuals possessing multiple 
characteristics (Forman, Stampfer, & Curhan, 2009).  By focusing on modifiable risk factors for 
hypertension in all patients, better blood pressure control can be achieved and in some cases, 
medication regimens can be reduced (Eckel et al., 2014).   
Despite research demonstrating that lifestyle changes decrease BP and the JNC-8 
guidelines for all patients with hypertension to implement lifestyle changes, many people do not 
adhere to these recommendations.  In the National Health and Nutritional Examination Survey 
(NHANES) 2001-2006, adults age 40-74 were surveyed and 36% had a BMI greater than or 
equal to 30, 34.0% did not exercise, and 73.5% ate fewer than 5 servings of fruits or vegetables a 
day.  These rates of unhealthy lifestyle behaviors were all increased from their prevalence in the 
1988-1994 NHANES (27.6% BMI ! 30, 15.2% did not exercise, and 58.0% ate < 5 servings of 
fruits or veggies a day) (King, Mainous, Carnemolla, & Everett, 2009). 
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The United States Preventive Services Task Force (USPSTF) recommends that providers 
offer intensive behavioral counseling to adults who are overweight or obese and have additional 
CVD risk factors, such as hypertension, with the goal of promoting healthy changes to diet and 
increasing physical activity to help prevent CVD (U.S. Preventive Services Task Force, 2014).  
However several studies have shown that physicians do not consistently counsel their patients on 
lifestyle interventions, with reports varying between 33% and 55% of the time (Halm & 
Amoako, 2008; Johnson et al., 2015).  Even when physicians do counsel their patients, 
physicians typically do not have the time to provide intensive behavioral counseling.  In a study 
examining provider’s attitudes and barriers to providing physical activity counseling, lack of 
time was the most frequently identified barrier (Hebert, Caughy, & Shuval, 2012).  Nurses can 
provide intensive behavioral counseling to patients.  In a study examining implementation of the 
Hypertension Management Initiative (HMI) into a primary care practice, nurses were utilized to 
provide intensive lifestyle counseling to patients.  Physicians reported advantages of the program 
stating, “Many of the HMI visits are managed entirely by the nurse…lessening the workload for 
the physician” (Tobe, Moy Lum-Kwong, Von Sychowski, & Kandukur, 2013, p. 634).  
Incorporating behavioral counseling within the nurse’s professional role relieves some of the 
work load on physicians and provides the patient with a professional support person they can 
have access to when planning and implementing lifestyle changes. 
The purpose of this study was to better understand the factors that help patients achieve 
lifestyle changes and explore the best strategies to facilitate lifestyle changes to reduce blood 
pressure and improve blood pressure control in adults with hypertension.  Because both the 
numerous systematic reviews available on lifestyle interventions for blood pressure control and 
the desire to synthesize the benefits of different lifestyle interventions on blood pressure control, 
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this review examined current systematic reviews on lifestyle changes to lower blood pressure 
and synthesized the results of these reviews to identify intervention strategies that have been the 
most successful to bring about lifestyle changes and improve blood pressure control.  
Demographic information collected in the studies was abstracted and differences in intervention 
success by race noted, if applicable, as racial disparity in hypertension diagnosis and blood 
pressure control is an important concern.  This study focused on interventions that are within a 
nurse’s scope of practice, although interventions did not have to be delivered by nurses to be 
included in this study. 
Methods 
Search Strategy and Eligibility Criteria 
 An integrated review of reviews was preformed to synthesize evidence on lifestyle 
interventions to reduce blood pressure in adults with essential hypertension and to identify how 
race plays a role, if any, in determining which interventions are most effective.  The structure of 
this review was guided by the methodology of the Joanna Briggs Institute Umbrella Review (The 
Joanna Briggs Institute, 2014), the Cochrane Overview of reviews (Becker, L. A. & Oxman, A. 
D., 2011), and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) (Moher, Liberati, Tetzlaff, & Altman, 2009). 
To identify reviews to be included in this study, a search was conducted in PubMed and 
CINAHL and limited to articles published between January 1, 2008 and October 31, 2014.  D.'*/1!0.*&+!,+.2!:)*!013+!+0,27!34/6,2.2K!$"%!&'()*!+,-(./0!1.'2345!*.6'0345!0)!01.!23+.'+.!178.*0.4+3)4!$178.*0.4+3)4!)*!8*.178.*0.4+3)4%!'42!$#%!0.*&+!*.6'0.2!0)!63:.+076.!'42!-.1';3)*!&)23:3/'03)4!340.*;.403)4+!$.2,/'03)49!-.1';3)*9!-.1';3)*!01.*'879!2./3+3)4!&'L3459!23*./03;.!/),4+.63459!340.*;.403)4!+0,23.+9!1.'601!86'443459!)*!+.6:!/'*.%=!!E.+,60+!
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Selection Process 

LIFESTYLE INTERVENTIONS TO MANAGE HYPERTENSION ! Z!
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Data Extraction  
 Data extracted included: (1) the first author’s name and year of publication; (2) number 
of databases searched; (3) date range for search; (4) total number and types of studies included in 
the reviews; (5) data synthesis method used; (6) number of participants included in the studies in 
the review; (7) age and demographic characteristics of participants in the studies included in the 
reviews; (8) lifestyle intervention being reviewed; (9) outcome measures; (10) systolic blood 
pressure (SBP) and diastolic blood pressure (DBP) changes associated with the lifestyle 
intervention; (11) additional strategies that affect blood pressure control; and (12) other findings. 
Assessment of Methodological Quality 
 Methodological quality of each systematic review was assessed using the Methodological 
Quality Checklist (MQC) adapted by Bambra et. al. (2009) from the Database of Abstracts of 
Reviews of Effects.  MQC critically evaluates seven characteristics of a systematic review to 
assess overall quality.  These seven criteria include: (1) well defined research question, including 
participants, intervention, outcome and study design; (2) well defined search strategy combining 
several resources; (3) clearly stated inclusion/exclusion criteria; (4) included primary study 
design of all studies included in the review; (5) assessed the quality of the studies included in the 
review; (6) determined if the studies have been appropriately synthesized; (7) evaluated if more 
than one author was involved at each stage of the review process (Table 2) (Bambra et al., 2009).  
Articles were not included in the review if they did not meet at least four of the MQC criteria as 
has been done in other studies using MQC to assess quality of reviews (Horodyska et al., 2015).   
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Results 
Description of Included Reviews 
Ten systematic reviews were included in this review (Table 3).  Two of these reviews 
included more than one primary intervention and each primary intervention was abstracted 
separately for a total of 13 interventions.  Interventions were categorized according to their 
primary intervention strategy as self-monitoring (n=5), professional support (n=3), education 
(n=3), diet (n=1), or clinic reminders (n=1) (See Table 4 for further details and Table 5 for 
definitions).  Secondary intervention strategies were combined with the primary strategy to 
augment blood pressure reductions.  The secondary strategies reported in each of the reviews 
were abstracted and these strategies partially overlapped with the primary strategies.  Secondary 
intervention strategies were categorized as professional support (n=7), education (n=3), problem 
solving (n=2), self-management (n=4), family involvement (n=1), proactive delivery (n=1), or 
multiple interventions in general (n=4) (Table 4, 5).   Reviews included between 7 and 52 articles 
analyzed for each intervention.  Study population characteristics were reported in only a few 
reviews, and results are in Table 3.  Only one review performed subgroup analysis based on race.  
Reviews used meta-analysis (n=5), narrative review (n=3), or a combination (n=2) to analyze 
and report results of the review (Table 6).   
Methodological Quality of Included Reviews 
The quality of papers ranged from well designed to moderately well designed.  MQC 
scores ranged from 4-7 with a mean score of 5.9 (Table 3).   
Effect of Interventions 
Self-monitoring. Five reviews focused on self-monitored blood pressure (SMBP) (Table 
4, 6).  In four of the five reviews, authors performed meta-analysis and all showed decreases in 
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SBP and DBP, with two finding statistically significant decreases in SBP and one finding a 
statistically significant decrease in DBP.  Three of the reviews examined BP control in patients 
and results were mixed with one study showing improvements in BP control, one showing no 
improvements, and one showing mixed results with improvements seen at 6 months, but not at 
12 months.  The difference in results between SBP/DPB values and BP control was related to the 
absolute nature of BP control and the small sample size of some of the included studies. 
Professional support. Three reviews focused on professional support from nurses (Table 
4, 6).  These were in the form of telephone monitoring, community monitoring, or motivational 
interviewing.  Meta-analyses were performed in all three reviews and, while all showed 
decreases in SBP and DBP, only one reported statistically significant decreases in each. 
Education.  Three reviews focused on education (Table 4, 6).  One review performed a 
meta-analysis and showed significant decreases in SBP and DBP.  Another review was unable to 
perform a meta-analysis due to heterogeneity in the data, but reported decreased SBP in 8 of 11 
studies, while DBP was decreased in 7 of 13.  One review reported improved BP control, two 
reviews reported increased knowledge, and one review reported improved self-efficacy.  Studies 
with a longer duration had a larger effect size.  One review did not show a difference in BP 
control related to the behavioral target of the education.  Computer-based interventions did not 
show sufficient efficacy alone to improve health behaviors. 
Diet.  One review focused on the effectiveness of the Dietary Approaches to Stop 
Hypertension (DASH) diet (Table 4, 6).  Specific changes in SBP and DBP were not reported.  
African-Americans had the highest awareness of hypertension, but had insufficient knowledge of 
the DASH diet and long-term consequences of hypertension.   
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Clinic reminders. One review focused on the effectiveness of clinics sending 
appointment reminders (Table 4, 6).  A meta-analysis was not performed because of 
heterogeneity of the data in the 8 studies included in the review.  Two of 3 studies showed 
decreases in SBP and DBP, and 3 studies showed improvements in blood pressure (BP) control.  
Five of 6 studies reported increased rates of follow-up. 
Combined Secondary Interventions Affect on Blood Pressure Control 
Seven secondary intervention strategies, which were combined with the primary strategy 
to augment its affect on blood pressure, were also analyzed to determine their effectiveness in 
reducing blood pressure.  These secondary strategies were professional support (n=7), education 
(n=3), problem solving (n=2), self-management (n=4), family involvement (n=1), proactive 
delivery (n=1), or multiple strategies in general (n=4) (Table 4,5).    
Seven of the studies involved some kind of professional support in all or a subset of the 
secondary interventions.  This professional support took the form of telephone support or home 
visits, and was delivered by nurses, community health workers, pharmacists, or providers (Table 
4, 6). Greater improvements in BP control were seen with professional support (Agarwal, Bills, 
Hecht, & Light, 2011; Bray, Holder, Mant, & McManus, 2010; Crabtree, Stuart-Shor, & 
McAllister, 2013; Glynn, Murphy, Smith, Schroeder, & Fahey, 2010; Liu et al., 2013; Saksena, 
2010; Uhlig, Patel, Ip, Kitsios, & Balk, 2013).   
Education was provided as an additional support in three reviews and was found to 
improve BP control in all three reviews when combined with the primary intervention (Bray et 
al., 2010; Spencer, Jablonski, & Loeb, 2012; Uhlig et al., 2013).  Problem solving was 
mentioned in two studies and was shown to improve a patient’s ability to apply education and 
sustain lifestyle changes (Liu et al., 2013; Spencer et al., 2012).  Self-management of medication 
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was provided as an additional intervention in four reviews and was shown to have the greatest 
impact on SBP (-17.6 mmHg) of any secondary intervention as well as the greatest 
improvements in BP control (Agarwal et al., 2011; Crabtree et al., 2013; Liu et al., 2013; Ren, 
Yang, Browning, Thomas, & Liu, 2014).  Family involvement was addressed in one review and 
was found to improve BP control (Bray et al., 2010).  Proactive delivery methods were addressed 
in one review and e-counseling interventions were shown to have greater impact on BP control 
when proactive delivery methods were used as compared to reactive methods in internet-based 
interventions (Liu et al., 2013).  Four studies specified greater BP control was seen when the 
intervention under investigation was combined with other interventions, but no specific details 
were provided on those interventions (Clark, Smith, Taylor, & Campbell, 2010; Glynn et al., 
2010).   
Racial Differences in Blood Pressure Reduction by Interventions 
 Only one study provided a subgroup analysis based on ethnicity (Clark et al., 2010).  This 
study showed that nurse-led care significantly lowered SBP for African Americans, but not in 
other ethnic subgroups.  However, there was no information on how minority groups compared 
to Whites (Clark et al., 2010).  While one study focused on diet in African American women, 
there were no details on how interventions or implementation strategies might differ between 
African Americans and other races (Spencer et al., 2012). 
Discussion 
 JNC-8 recommends lifestyle modifications as part of the treatment regimen for 
hypertension.  However, the general population does not adhere to these recommendations, with 
only 8.5% of the population adhering to all 5 of the healthy lifestyle habits (normal BMI, 
physical activity, non-smoking, diet high in fruits and vegetable, and low to moderate alcohol 
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use) (King et al., 2009).  This review examined the effectiveness of different interventions 
strategies to promote lifestyle changes and examined their effect on blood pressure.  The primary 
strategies of self-monitored blood pressure, professional support, education, and appointment 
reminders have all been shown to reduce blood pressure or improve blood pressure control, 
however, findings were mixed among the reviews.   
 Results across all reviews showed multiple interventions are more successful in reducing 
blood pressure than a single intervention.  This finding is consistent with JNC-8 treatment 
guidelines, which recommend a variety of treatment strategies for the treatment of hypertension 
(James et al., 2014).  In a study of the global effects of hypertension, a multifaceted approach 
was found to enhance both early detection and implementation of lifestyle modification 
including diet, weight, physical activity, and tobacco use (Shrivastava, Shrivastava, & 
Ramasamy, 2014).  Providing a comprehensive plan to treat hypertension with a multiple 
strategies to achieve this goal should be included as a part of any treatment plan. 
The most frequently utilized intervention strategy was the use of professional support, 
with 3 studies using professional support as a primary strategy and 7 as a secondary.  
Professional support as an additional intervention was consistently shown to improve reductions 
in blood pressure and improve blood pressure control.  USPSTF recommends professional 
support in the form of intensive behavioral counseling to adults who are overweight or obese and 
have additional CVD risk factors, such as hypertension (USPSTF, 2014).  A case report of a 
patient receiving behavioral counseling reported “feeling cared about by the staff”, “made her 
aware of the kinds of changes she needed to make”, and “provided…with the support she needed 
to help herself” (Tillman, 2013 p. 86).  However, in practice, the opportunity to counsel patients 
on lifestyle changes is often missed, with one study showing only 55% of providers documented 
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lifestyle education on hypertensive young adult patients in the last year (Johnson et al., 2015). 
Shifting the responsibly of behavioral and lifestyle counseling to nurses could ease the burden on 
providers and improve the counseling rates in primary care.   
Education was also frequently used as either a primary or secondary strategy.  While 
education alone did not always reduce blood pressure, education that included problem-solving 
skills was effective at achieving lifestyle changes and blood pressure reductions.  Health 
education in adults is most effective if it is applicable to their everyday life.  Including problem 
solving strategies that enable adults to cope with everyday challenges that threaten to derail their 
lifestyle changes is an important part of adult health education.  The Theory of Planned Behavior 
includes patient’s attitudes related to “perceived behavioral controls” as a factor affecting their 
intention to change and their actually behavioral change (Ajzen, 1991).  By including problem 
solving strategies, patients are able to counteract their negative control beliefs regarding lifestyle 
changes and are better able to maintain their lifestyle changes when in situations that may be 
challenging for maintaining their goals (Aroian, Peters, Rudner, & Waser, 2012; Peters & 
Templin, 2010).   
Self-management, similar to problem solving, was also shown to be a particularly helpful 
strategy to reduce blood pressure.  Self-management is more than following provider 
recommendations, but using these recommendations to develop a comprehensive plan the patient 
can follow and use to monitor their health status and engage in a comprehensive treatment 
regimen for long-term management of a chronic condition (Bosworth, Powers, & Oddone, 2010).  
The use of self-management in hypertension is important as better long-term control is seen in 
studies using self-management (Agarwal et al., 2011; Bosworth et al., 2010; Crabtree et al., 
2013; Liu et al., 2013; Ren et al., 2014).  
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Racial Differences  
 Hypertension incidence is highest for African Americans compared to Whites and other 
minorities, and blood pressure control is poorer for all minority subgroups compared to Whites 
(Egan et al., 2014; Whelton, 2015).  Potential factors that may contribute to this disparity in 
hypertension incidence in African Americans are increased salt sensitivity and higher rates of 
obesity (Lackland, 2014).  However, none of the studies included in this review directly 
addressed either of these factors. 
 Efforts were undertaken to explore interventions might be useful to address the racial 
disparity of hypertension incidence in African Americans as compared to Whites.  However, 
only one review included in this study performed a subgroup analysis by race.  While differences 
were seen between minority subgroups, with nurse-led care reducing blood pressure in African 
Americans, but not in other minority subgroups, the effect of the intervention was not compared 
with Whites (Clark et al., 2010).  Due to the limited details provided by the reviews, no 
conclusions about the effectiveness of interventions by race could be drawn.   
 One review examined barriers to implementing the DASH diet in African-American 
women (Spencer et al., 2012).  Barriers identified include (1) lack of knowledge of hypertension, 
particularly the long-term consequences, (2) lack of knowledge of nutrition, and (3) DASH diet 
not coinciding with traditional ethnic foods (Spencer et al., 2012).  However, these results were 
not compared to barriers found in other ethnicities and no strategy to compensate for these 
differences was evaluated. 
Limitations 
 One limitation of this review was the methods used in this review.  Only two databases 
were used to identify relevant reviews, and because only systematic reviews were analyzed, 
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recent studies relevant to this topic not included in a review were therefore excluded from this 
study.  Limitations found within the reviews included in this study were carried forward to this 
review of reviews and only outcomes and subgroup analysis performed in the original reviews 
could be addressed in this study.  Because of this, no subgroup analysis by race, health condition, 
or social determinants of health could be performed.  Another limitation of the included reviews 
was the variable length of follow-up periods of the included studies.  Hypertension is a chronic 
condition, and the long-term success of interventions should be considered, as hypertension will 
need to be treated for the rest of the patient’s life.   
Results of the meta-analysis were mixed for many of the primary interventions and 
rigorous analysis methods were not applied to the secondary outcomes and mixed interventions.  
Therefore, this study was only able to evaluate trends across studies.  Additionally, it was 
sometimes difficult to determine which review to include in this study as most reviews only 
included additional interventions as a secondary analysis.  Determining which secondary 
interventions were of sufficient detail to include in this study was problematic at times and the 
criteria used may have unnecessarily excluded articles.  
Implications for Practice 
 Results of this study can provide guidance for clinical practice.  Behavioral counseling to 
modify lifestyle factors shown to reduce blood pressure should be a priority in primary care and 
counseling should included a multifaceted approach.  Providing the patient with self-
management skills and increasing their problem solving ability can further reduce blood pressure 
and improve control.  Behavioral counseling can be performed by providers or nurses, but given 
the time constraints on providers, using nurses can help increase the number of patients 
counseled on lifestyle changes.   
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In addition to behavioral counseling at appointments, lifestyle support should be available 
between visits and can be provided by nurses or providers.  In one review, proactive 
communication in an e-learning environment was shown to have greater effects on blood 
pressure reduction than reactive communication methods (Liu et al., 2013).  Adding proactive 
contact between visits, particularly for patients new to lifestyle changes, may show improved 
compliance to lifestyle changes.  Finally, providing appointment reminder cards or phone calls 
has been shown to improve rates of keeping follow-up appointments and suggests improved 
blood pressure control, so these should be included as a general practice. 
Implications for Research 
There was little information in these studies regarding interventions and how they may 
reduce the racial disparity in hypertension control.  Future research should further investigate 
racial differences in interventions to reduce blood pressure and improve control to determine 
which interventions may be most successful in reducing the disparity of hypertension incidence 
and control between different races. 
Primary interventions to implement lifestyle changes and improve blood pressure control 
had mixed results in this study.  However, there were demonstrated improvements in blood 
pressure control when multiple interventions were used.  While results of this study suggest 
using a multifaceted lifestyle change strategy to reduce blood pressure is more successful, there 
were no comparisons between the different secondary interventions to determine which 
combinations of interventions were most effective.  Future research should examine different 
combinations of interventions to determine which are most effective in reducing blood pressure. 
Evaluating differences in interventions delivered by nurses vs. providers should be a 
focus of future research.  While this review focused on care that could be delivered by a nurse, 
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not all reviews included nurse led care as an inclusion criterion, and those that did included nurse 
providers as well as registered nurses.   
Finally, in clinical trials which include professional support as part of the intervention, 
proactive contact between clinicians and patients are included as part of the study design with set 
times for follow up contact.  However, there are no recommendations for time periods for 
follow-up for patients participating in intensive behavioral counseling in primary care practice.  
In a single review of e-learning initiatives, proactive communication was shown to have superior 
results to reactive communication.  Additional research should be performed to determine if 
proactive communication with a professional support person is also more beneficial in reducing 
blood pressure compared to reactive communication. 
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Table 1: Blood Pressure reductions from lifestyle modifications 
 
Modification Recommendation Approximate systolic BP reduction, range*  
Weight reduction Maintain normal body weight (BMI, 18.5 to 24.9 kg/m2) 
5 to 20 mmHg per 10 kg 
weight loss 
Adopt DASH eating 
plan 
Consume a diet rich in fruits, vegetables, 
and low-fat dairy products with a reduced 
content of saturated and total fat 
8 to 14 mmHg 
Dietary sodium 
reduction 
Reduce dietary sodium intake to no more 
than 100 meq/day (2.4 g sodium or 6 g 
sodium chloride) 
2 to 8 mmHg 
Physical activity 
Engage in regular aerobic physical 
activity such as brisk walking (at least 30 
minutes per day, most days of the week) 
4 to 9 mmHg 
Moderation of alcohol 
consumption 
Limit consumption to no more than 2 
drinks per day in most men and no more 
than 1 drink per day in women and 
lighter-weight persons 
2 to 4 mmHg 
Abbreviations: BMI, body mass index calculated as weight in kilograms divided by the square of 
height in meters; BP, blood pressure; DASH, Dietary Approaches to Stop Hypertension. 
*For overall cardiovascular risk reduction, stop smoking. The effects of implementing these 
modifications are dose and time dependent and could be higher for some individuals. They are 
not additive. 
 
Reproduced from: The Seventh Report of the Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High Blood Pressure. (Chobanian et al., 2003) 
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Table 2: Methodological Quality Checklist 
MQC Question MQC Details for assessment 
1. Is there a well-defined 
question? 
The question should define at least the participants, the intervention, 
the outcomes and the study designs. 
2. Is there a defined 
search strategy? 
The search strategy should include at least one named database 
combined with reference checking, hand-searching, citation follow-
up, or expert contact. 
3. Are inclusion / 
exclusion criteria stated? 
The review should make the grounds for study inclusion and 
exclusion transparent in terms of participants, intervention, outcomes 
and study design. 
4. Are the primary study 
designs and number of 
studies clearly stated? 
The review should outline the designs of included studies and make it 
clear which and how many studies are in the final synthesis. 
5. Have the primary 
studies been quality 
assessed? 
The review should clearly describe the quality assessment process, 
which quality appraisal tool is used, and the relative quality of each 
included study. 
6. Have the studies been 
appropriately 
synthesized? 
The review should use meta-analysis or narrative synthesis, 
whichever is most suitable given the heterogeneity of studies and 
their methodological quality. If studies are very heterogeneous, 
narrative synthesis is appropriate. 
7. Has more than one 
author been involved at 
each stage of the review 
process? 
To minimize bias, the review should have at least two reviewers 
involved in each stage (study selection, data extraction, quality 
appraisal, synthesis) of the review. 
 
Reproduced from: (Bambra et al., 2009). 
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Table 3: Characteristics of Included Reviews.  Reviews with more than one intervention were divided based on the intervention 
Author/ Year Date range of search Number of 
databases 
searched 
Number of articles 
(studies)  
Number of 
participants 
(studies) included 
statistical analysis 
Population MQC 
Agarwal, 2011 1966 to May 2010 5 37 2406 (22) all but one study in Western country, race 
NR 
7 
Bray, 2010 inception to Jan 2009 7 25 SBP: 5,898 (20) 
DBP: 6.038 (23) 
AMBP: 572 (3)  
1 of 25 studies specified AA subjects (17 
patients in study) 
6 
Clark, 2010, 
telephone 
Jan 2003 to Nov 
2009 
7 7 NR 56.6% AA, other patients NR 6 
 
Clark, 2010, 
community 
Jan 2003 to Nov 
2009 
7 8 NR 1.4% AA, 65.4% Mexican, 33.6% Chinese 6 
Crabtree, 2013 past 5 years, no dates 
specified 
3 7 – evidence 
5 – implementation 
NR For implementation studies: >75% AA, 
49% AA, 52% white, 96% white, NR  
6 
Glynn, 2010, 
SMBP 
1950 (Medline) or 
1980 (Embase)   
to Feb 2008 
3 18 
 
NR 1 studies 90% white, 19 studies NR 7 
Glynn, 2010,  
pt ed 
1950 (Medline) or 
1980 (Embase)   
to Feb 2008 
3 20 NR 2 studies Spain, 2 studies 91% AA, 1 study 
47% AA, 15 studies NR 
7 
Glynn, 2010,  
apt remind 
1950 (Medline) or 
1980 (Embase)  
to Feb 2008 
3 8 NR 2 studies majority AA, 2 study Spain, 1 
study majority white, 3 studies NR 
7 
Liu, 2013 inception to Jun 2012 5 13 2221 10 studies Western country, 3-Asian 6 
Ren, 2014 inception to Nov 
2013 
7 7 SBP: 1221 
DBP: 1799 
NR 4 
Saksena, 2012 Jan 1994 to Apr 2009 7 10 (5) 1379 4 studies Western country, 1-Asian 6 
Spencer, 2012 Jan 1999 to 2009 3 13 NR 11 of 13 studies with >50% African 
American women 
5 
Uhlig, 2013 inception to Feb 2013 2 52 NR all but two conducted in Western Country, 
minorities under-represented 
6 
 
AMBP = ambulatory blood pressure, apt remind = appointment reminders, DBP = diastolic blood pressure, HTN = hypertension, 
MQC = methodological quality checklist, NR = not reported, pt ed = patient education, SBP = systolic blood pressure, SMBP = self-
monitored blood pressure 
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Table 4: Primary and Secondary interventions included in each study.   
Primary Interventions Secondary Interventions Author/ 
Year self-
monitor-
ing 
profess-
ional 
support 
education diet clinic 
reminders 
profess-
ional 
support  
education  problem 
solving  
self-
manage-
ment  
family 
involve-
ment  
proactive 
delivery  
multiple 
interven-
tions  
Agarwal, 
2011 X     X   X    
Bray, 
2010 X     X X   X   
Clark, 
2010, 
telephone 
 X          X 
Clark, 
2010, 
commun-
ity 
 X          X 
Crabtree, 
2013 X     X   X    
Glynn, 
2010, 
SMBP 
X     X       
Glynn, 
2010,  
pt ed 
  X         X 
Glynn, 
2010,  
apt remind 
    X       X 
Liu, 
2013   X   X  X X  X  
Ren,  
2014  X       X    
Saksena, 
2012   X   X       
Spencer, 
2012    X   X X     
Uhlig, 
2013 X     X X      
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Table 5: Operational definitions of primary and secondary interventions as coded in this study   
Primary Intervention Operational Definition 
self-monitoring patient self-monitoring of blood pressure at home, records kept  
professional support multiple (3 or more) contact, by phone or in person, with a professional support person, as a primary 
intervention this person had to be a nurse 
education education materials (provided online, as a self-study computer module at a clinic, or workbooks) 
delivered as patient self-study 
diet DASH diet 
clinic reminders mailed or phone calls to remind patients of upcoming appointments 
Secondary Intervention Operational Definition 
professional support  contact with a professional support person, as a secondary intervention this person could be a nurse, 
pharmacist, or provider 
education  education delivered as patient self-study 
problem solving  intervention identified as problem solving in review or involved patient identification of barriers with 
patient suggesting ways to overcome them 
self-management  study explicitly stated the patient was responsible for treatment decisions based on self-monitored 
blood pressure results or lifestyle goal setting based on educational material 
family involvement  family support person involved to help advocate behavioral change in patient 
proactive delivery  health information or patient feedback was delivered automatically to the individual as opposed to the 
patient having to seek this information for themselves 
multiple interventions  additional intervention referenced, but no details about the nature of the intervention 
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Table 6: Results of Included Reviews.  Reviews with more than one intervention were divided based on the intervention 
Author/ 
Year 
Data 
Synthesis 
Method 
Intervention 
type 
Outcome 
Measures 
SBP / 
DBP 
Changes 
(mmHg) 
Additional Factors that Affect BP Control  Other Findings !
Agarwal, 
2011 
meta-
analysis 
SMBP  
self-
monitoring 
(1) BP 
changes, (2) 
change in 
BP 
medication 
-2.21 /  
-0.82 
SMBP has greater BP improvement when combined 
with either: (1) Programs to titrate medication, (2) 
tele-monitoring, (3) self-management of BP meds 
SMBP led to reduction in 
medication dosage*, reduction in 
therapeutic inertia* 
Bray, 
2010 
meta-
analysis 
SMBP  
self-
monitoring 
BP changes -3.82* /  
-1.45* 
Patient education, phone contact, home visits, 
family involvement, telemetry all improve BP 
control over SMBP alone 
Additional interventions improve 
likelihood to meet target BP (RR 
= 1.34) compared to self-
monitoring alone (RR = 0.98)  
Clark, 
2010 
meta-
analysis, 
narrative 
review 
telephone 
monitoring  
professional 
support 
BP change -3.9 /  
-2.1 
Telephone support improves behavioral change 
Clark, 
2010 
meta-
analysis, 
narrative 
review 
community 
monitoring 
professional 
support 
BP change -4.8 /  
-3.5 
Community support improves behavioral change 
Nurse led care significantly 
lowered SPB for AA, not for 
other ethnic subgroups (Chinese, 
pooled minority subgroups) 
Crabtree, 
2013 
narrative 
review 
SMBP  
self-
monitoring 
(1) BP 
change, (2) 
BP control 
NR SMBP combined with other strategies have better 
results than SMBP alone. (1) behavioral support 
intervention, increase BP control 11%, (2) self-
management, decrease SBP 17.6mmHg, (3) 
education, dietician, gym, 58% control BP (4) 
coaching, education, goal setting, 53% control BP 
(1) Overcomes therapeutic inertia, 
(2) decrease SBP and DBP, (3) 
identify white coat HTN, (4) 
increase proportion reaching BP 
goal 
Glynn, 
2010 
meta-
analysis 
SMBP  
self-
monitoring 
BP change -2.5* /  
-1.8 
Trials that included self-monitoring and nurse or 
pharmacist community based care saw the most 
improvements in BP and the longest lasting results 
(24 months) 
No improvement in BP control 
Glynn, 
2010 
meta-
analysis 
Patient 
education 
education 
BP change -16 to 1 /  
-9 to 7 
Additional improvements when combined with 
other interventions 
Improved BP control in 8 studies, 
increased knowledge of HTN in 3 
studies 
Glynn, 
2010 
meta-
analysis 
Appointment 
reminders 
reminders 
BP change -10 to 5 /  
-7 to 2 
Additional improvements when combined with 
other interventions 
5 of 6 studies showed increased 
rates of follow-up, 3 studies saw 
improved BP control  
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Author/ 
Year 
Data 
Synthesis 
Method 
Intervention 
type 
Outcome 
Measures 
SBP / 
DBP 
Changes 
(mmHg) 
Additional Factors that Affect BP Control  Other Findings !
Liu, 2013 meta-
analysis 
Internet based 
intervention, 
ie: e-
counseling or 
advice 
education 
BP change -3.8* /  
-2.1* 
(1) 5 or more behavioral change techniques have a 
larger effect size; (2) proactive delivery has a larger 
effect size than reactive methods; (3) providing 
information on consequences of behaviors and 
incorporating feedback on performance were the 
most successful interventions 
(1) Longer duration of 
intervention resulted in a larger 
effect size (SBP -5.8 for 6-12 mo 
vs SPB -3.5 for <6 mo), (2) no 
difference with behavior target 
(diet, exercise, etc.) 
Ren, 
2014 
meta-
analysis 
Motivational 
interviewing 
professional 
support 
BP change -2.61* /  
-0.90* 
Motivational Interviewing as the primary 
prevention strategy for lifestyle changes. 
BP changes persist through post-
intervention follow-up 
Saksena, 
2012 
narrative 
review 
Computer 
based 
education 
education 
(1) Know-
ledge, (2) 
self-efficacy 
and self-care 
behaviors, 
(3) BP 
control 
NR Combining education with pharmacist support 
significantly improved BP control 
(1) Significant increase in 
knowledge; (2) computer-based 
interventions may not be 
sufficient to improve health 
behaviors when used alone (3) 
improves self-efficacy 
Spencer, 
2012 
narrative 
review 
DASH diet 
diet 
(1) 
nutritional 
counseling,  
(2) 
knowledge 
of the 
DASH diet 
NR Improved adherence to DASH diet was seen in 
studies where nutritional counseling was 
complemented with problem-solving strategies 
(1) Barriers to diet change 
include: (a) lack of knowledge of 
HTN, particularly long term 
consequences (b) lack of 
knowledge of nutrition (c) DASH 
diet not coinciding with 
traditional ethnic foods; (2) AA 
highest awareness of HTN, but 
low knowledge of lifestyle factors 
Uhlig, 
2013 
meta-
analysis 
and 
narrative 
review 
SMBP  
self-
monitoring 
BP change -3.9 /  
-2.4 
Synergistic effect with additional interventions 
(education, treatment information, telephone 
monitoring) 
Significant improvement in BP 
control at 6 months, but effect 
went away at 12 mo; improved 
medication adherence !
* = data reported as statistically significant compared to control group        
DBP = diastolic blood pressure, HTN = hypertension, NR = not reported, RR = relative risk, SBP = systolic blood pressure, SMBP = 
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Figure 1: Full search strategy used in PubMed  
#1 hypertension[MeSH Major Topic] 
#2 prehypertension[MeSH Major Topic] 
#3 #1 or #2 
#4 education[MeSH Terms] 
#5 behavior[MeSH Terms] 
#6 behavior therapy[MeSH Terms] 
#7 decision making[MeSH Terms] 
#8 self care[MeSH Terms] 
#9 directive counseling[MeSH Terms] 
#10 intervention studies[MeSH Terms] 
#11 health planning[MeSH Terms] 
#12 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 
#13 #3 AND #12 
#14 #13; Filters: English 
#15 #14; Filters: Meta-Analysis; Review; Systematic Reviews 
#16 #15; Filters: Publication date from 2008/01/01 to 2014/10/31 
  
 all MeSH terms exploded 
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Figure 2: PRISMA flow diagram 
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